(19) 



J 



Europaisches Patentamt 
European Patent Office 
Office europ^en des brevets 



(12) 



(43) Date of publication: 

2ai2.1997 Bulletin 1997/52 

(21) Application number: 96109712^ 

(22) Date of filing: 17.06.1996 



(11) EP 0 814 040 A1 

EUROPEAN PATEm- APPLICATION 

(51) Intel.": B65H 7/06, B65H9/16 



(84) Designated Contracting States: 


(74) Representative: 


BE DE DK FR GB IT NL SE 


Degwert, Hartmut, Dipl.-Phys. 


(71) Applicant: CP. Bourg S.A. 


Prinz & Partner 


Manzingerweg 7 


B-1340 Ottlgnies-Louvain L.N. (BE) 


81241 Munchen (DE) 


(72) Inventor: Deifosse, Christian 




5310 Uemu (BE) 





(54) A method of sheet registration and a sheet stadcer with a sheet registration device 



(57) To compensate for sheet registration en^ors and 
to produce a desired target sheet offset between 
upstream and downstream positions of a sheet path 
along which sheets travel successively in a predeter- 
mined sheet travel direction, each sheet is driven along 
the path in at least tiiree successive phases, i.e. a first 
phase in which the sheet is driven differentially to rotate 
the sheet in a first direction, a second phase in vvhich 
the sheet s driven uniformly in the sheet travel direction. 



and a third phase in which the sheet is driven differen- 
tially witti a driving velocity versus time profile opposite 
to that in the first phase, to rotate the sheet in a second 
direction opposite the first direction. If the sheet has a 
skew error, an intermediate phase in which tiie sheet is 
driven differentially witii a driving velocity versus time 
profile dertmined to correct for the detected skew error, 
is nested in the second phase. 



Fig. 6b 
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Description 

The present invention relates to a method of sheet 
registration between upstream and downstream posi- 
tions of a sheet path along which sheets travel succes- 
sively in a predetermined sheet travel direction, and to a 
sheet stacker with a sheet registration device operating 
in accordance with the method. 

Sheets delivered individually by a printing or copy- 
ing machine may have a random registration error com- 
bined with a random skew error. When the sheets are to 
be collected for further processing, for example in a 
booklet binder or in a stacker, they need to be properly 
aligned. Conventional passive alignment systems rely 
on physical contact of the sheet edge with stationary 
alignment members such as side guides. A horizontal 
stack of paper sheets can be aligned by laterally tapping 
against the side of the stack. However, physical contact 
between stationary or movable registration members 
and a sheet may cause unacceptable damage to the 
sheet edge. Also, passive alignment systems require a 
relatively long sheet path to con-ect for major registra- 
tion en^ors of the sheet, and the correcting capacity is 
limited to registration errors of a few millimeters and 
skew en^ors of a few degrees. Further, if sheets in a 
stack form different sets (or jobs), they must have a dif- 
ferent target offset in each set. but tapping on the side 
edges to assist sheet alignment is excluded. 

Active alignment systems are also known. U.S. Pat- 
ent Specification No. 4,971,304 discloses an active 
sheet registration system which provides deskewing 
and registration of sheets. This system uses a sheet 
rotator with a pair of laterally spaced sheet driving 
wheels which drive the sheet differ^ally to rotate the 
sheet in opposite directions. During a first period of time 
a sheet is driven differentially to both compensate for an 
initial random skew and induce an alignment skew of a 
predetermined magnitude and direction. During a sec- 
ond period of time, the sheet is driven differentially to 
compensate for the alignment skew and deskew the 
sheet whereby one edge of the sheet is side registered 
to a lateral position tranverse of the general sheet travel 
direction. 

Another active sheet registration system disclosed 
in U.S. Patent Specification 5,078,384 also makes use 
of a sheet rotator with a pair of differentially driven 
wheels. The initial skew of the sheet is sensed, and the 
leading edge of the sheet is detected. The sheet is 
driven differentially in response to the initial skew to 
remove the skew, and also in response to the detected 
leading edge to register the leading edge at a predeter- 
mined position. 

In another active sheet registration system dis- 
closed in U.S. Patent Specification 5.169.140. which is 
likewise quipped with a sheet rotator having a pair of lat- 
erally spaced sheet driving wheels, the sheet is first 
driven non-differentially in the sheet travel direction, and 
an initial angle of skew and the side registration error 
are detected. The sheet is then driven differentially to 



compensate for the side registration en-or, there^" 
inducing a registration angle of skew. The initial angle . 
skew and the registration angle of skew are summec 
determine an absolute angle of skew. Thereafter, \m 
s sheet is driven differentially to compensate for the abso- 
lute angle of skew so that the sheet is deskewed and 
one edge of the sheet is side registered. 

The present invention provides a method of sheet 
registration which is capable of accepting centered 
10 sheets and delivering centered sheets, and also of cor- 
recting an input skew of at least of about 6 degrees and 
an input registration error, or lateral offset, of atx)ut 10 
millimeters or more in eitiier direction, without requiring 
a long sheet registration path and without introducing a 
75 delay in the sheet travel. 

According totiie Invention, a metiiod of sheet regis- 
tration between upstream and downstream positions of 
a sheet patii is provided. The sheets travel successively 
abng the sheet patii in a predetermined sheet travel 
20 direction. The mefliod comprises the steps of detecting 
a registration error of a sheet on an upstream side of the 
sheet patii and driving the sheet in at least tiiree suc- 
cessive phases between the upstream and downstream 
positions. In a first phase the sheet is driven differen- 
25 tially to rotate a sheet in a first direction. In a second 
phase tiie sheet is driven uniformly in the sheet travel 
direction. In a third phase the sheet is driven differen- 
tially wifli a driving velocity versus time profile opposite 
to that in the first phase, to rotate the sheet in a second 
30 direction opposite the first direction. The driving velocity 
versus time profiles in ttie first and third phases and the 
sheet travel distance in the second phase are deter- 
mined to botti compensate for tiie sheet registration 
error and produce a predetermined target regiistration. 
35 When the sheet is received with a skew error, an inter- 
mediate phase in which tiie sheet is driven differentially 
virith a driving velocity versus time profile determined to 
correct for the detected skew error is nested into tiie 
second pfiase. An Important feature of the Inventive 
40 method is that tiie sheet deskew correction and the side 
registration con-ection, or offset generation, are inde- 
pendent of each other so that their effects are orthogo- 
nal. Botii connective actions have no influence on each 
otiier. 

45 In tiie preferred eirADodiment. the sheet Is driven 
along its length with an overall driving velocity versus 
time profile which is symmetrical witii respect to a trans- 
verse center line of tiie sheet. Thus, the sheet is rotated 
for the purpose of skew correction when Its center 

so arrives at tiie driving wheels. 

Still further in tiie preferred embodiment, the veloc- 
ity versus time profile in tiie first and third phases is 
determined to produce an angle of sheet rotation whk:h 
is the same within a predetermined range of registration 

55 error and target regisfration. and compensation for ttie 
regisfration error and the target regisfration are 
obtained by varying the sheet travel distance in tiie sec- 
ond phase. Thus, although tiie sheet is rotated by con- 
sistent opposite amounts in the first and third phases of 



2 



3 



EP0814 040A1 



4 



sheet travel, the amount of lateral sheet shift can be pre- 
cisely determined within a large range. Although the 
sheets are preferably driven by a pair of driving wheels 
motorized by step motors, the adjustment of the lateral 
sheet offset is almost continuous. 5 

The inventive method permits a sheet to be moved 
along the sheet travel path with a substantially constant 
velocity component in the travel direction. Therefore, an 
increased spacing between the sheets is not required. 

In accordance with another advantageous feature 10 
of the invention, a linear optical detector is used which 
extends in a direction transverse to the sheet travel 
direction to derive information on the sheet length and 
on the sheet registration error. Although, the linear opti- 
cal detector only senses a limited width of the sheet is 
when the sheet passes over the detector, the detector 
output contains all required information on the initial 
skew error and side registration error of the sheet. 
These parameters can be calculated from the detector 
output using a microcomputer, based on elementary so 
geometrical relationships. Generally, the particular for- 
mat of the sheets processed is known. However, the 
sheet detector can also be used to determine the length 
of a sheet. 

The invention also provides a sheet stacker which 2S 
comprises a sheet staddng table, a sheet input where 
individual sheets are successiviely received with a ran- 
dom registration error, and a sheet registration device 
which operates in accordance with the above method. 
The registration device comprises a sheet path along 30 
which the sheets travel successively in a predetermined 
sheet travel direction. A sheet registration error detector 
is provided on the upstream side of the sheet path. The 
registration device further conprises a sheet rotator on 
the sheet path with a pair of sheet driving wheels 35 
spaced from each other transversely to the sheet travel 
direction. Each wheel is motorized by a step motor 
directly coupled thereto. The step motors are energized 
to drive the sheet with a driving velocity versus time pro- 
file adapted to conpensate for a detected registration 40 
en-or and to produce a target sheet registration. Prefer- 
ably, the driving velocity versus time profile includes a 
phase of sheet rotation to compensate for a skew error 
of the sheet. The stacker further comprises a sheet 
transferring and depositing device which receives the 45 
sheets from the sheet rotator with the target registration 
and deposits the sheets on the stacking table. For the 
sheet transferring and depositing device, a rotary sheet 
clamp is preferably used. A rotary sheet clamp is capa- 
ble of depositing a sheet on the stacking table without so 
introducing any substantial registration error and with- 
out inducing static electricity. 

Further details and advantages of the present 
invention will become apparent from the following 
description in coriiunction with the accompanying draw- ss 
ings wherein: 

Fig. 1 is a schematic sectional view of a sheet 
stacker; 



- Fig. 2 is a schematic view of a sheet rotator and 
associated control circuitry used in the sheet 
stacker; 

Figs. 3 and 4 illustrate the principles of a vision sys- 
tem for deriving sheet registration en'or parameters; 

- Rg. 5 illustrates the operation of the sheet rotator to 
generate a desired lateral shift of the sheet; 

Rg. 6 illustrates operation of the sheet rotator to 
generate both a desired lateral shift and a desired 
rotation of the sheet; 

Rg. 7 illustrates the relationship between the 
amount of lateral shift achieved in dependence 
Mpon the length of sheet travel with a first angle of 
skew; 

Rg. 8 a similar relationship for a second skew angle 
value; and 

Rg. 9 shows the velocity versus time profile in a 
particular phase of sheet travel. 

Refening now to Fig. 1 of the drawings, a sheet 
stacker is accomodated in a machine frame 10 mounted 
on castors 12. On its front side, the machine frame 10 
h^ a sheet inlet 14, and a horizontal sheet travel path 
16 extends from sheet inlet 14. An optical scanner 18 
which may comprise a linear optical detector array, is 
ananged below the sheet travel path 16 cbse to sheet 
inlet 14. A sheet rotator generally indicated at 20 is pro- 
vided on the sheet travel path 16. The sheet rotator 20 
conprises a pair of laterally spaced sheet driving 
wheels 22. 24 (see Fig. 2) an-anged below the sheet 
travel path 16 and a pair of con-espondingly laterally 
spaced countenvheels 22a. 24a. Upstream and down- 
stream from the sheet rotata 20 are driving roller pairs 
26 and 28, the upper roller of which can be selectively 
lifted. Downstream from the sheet rotator, the sheets 
are selectively gated to a first sheet outlet 30 which is 
horizontally aligned with sheet inlet 14, to a second 
sheet outlet 32 on a level lower than that of sheet outlet 
30. or to a rotary sheet clamp 34. A vertically moveable 
stacking table 36 is provided at the bottom of machine 
frame 10. As shown in Rg. 1, sheets received by the 
rotary clamp 34 from the sheet rotator 20 are deposited 
on a stack 38 of sheets accumulated on the stacking 
table 36. The rotary clanp 34 is able to deposit the 
sheets on the stack 38 without introducing any substan- 
tial registration en'or and without inducing static electric- 
ity. 

As seen in Rg. 2. each of the driving wheels 22. 24 
is directly coupled to an associated step motor 40, 42. 
Step motors 40. 42 are connected to step motor drivers 
44, 46. respectively, whidi are both connected to a 
microconputer controller 48. An operator control panel 
50 can be connected to controller 48. as shown. Also 
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seen in Fig. 2 is a programmable memory 52 forming a 
lockup table which is connected to controller 48. The 
purpose of the lockup table will become apparent from 
the following description of the inventive method. A fur- 
ther input to the controller 48 is provided by the optical 5 
scanner 18. 

Referring now to Fig. 3a, when a sheet S is 
received at sheet inlet 14 in the general sheet travel 
direction indicated by an anrow F. it passes over optical 
scanner 1 8, the output of which is provided to controller 10 
48. Optical scanner 18 senses only a fraction of the 
width of each sheet. Therefore, as seen in Fig. 4a. the 
optical scanner 18 can "see" only a portion of the sheet 
edges. Normally, each sheet will be received with a ran- 
dom angle of skew with respect to the travel direction F. is 
arid with a random side offset d with respect to a lateral 
reference line R of the sheet travel path. If the size of this 
sheet is known, it is easy for controller 48 to derive from 
the output of optical scanner 18 the sheet registration 
error, i.e. the skew enror a and tiie side registration error 20 
d. The controller 48 uses elementary geometrical rela- 
tionships to derive these eror parameters from the out- 
put of optical scanner 1 8. In Rgs. 3b and 4b the sheet S 
has an angle of skew in a sense opposite to that in Rgs. 
3a and 4a, and two corners of the sheet are "seen* by 25 
the optical scanner 18. altiiough this is not a require- 
ment. 

Witii reference to Fig. 5. travel of sheet S Is illus- 
trated from an upstream position dose to sheet inlet 14 
to a downstream position dose to sheet outlet 30. The 30 
relative position of the drjving wheels 22. 24 on the 
sheet S is represented by a pair d laterally spaced dark 
lines in Fig. 5a. and the traces of the contact point of 
wheels 22. 24 on the sheet are marked in Fig. 5c. 

Subsequent to an initial phase of uniform sheet 35 
travel, tiie sheet is rotated for a first time about a center 
of rotation Ri which lies on tiie common axis of tiie driv- 
ing wheels and outside of the space between these 
wheels on a first skJe. Due to this rotation, the center C 
of the sheet is shifted laterally away from tiie center of 40 
rotation Ri . Rotation of tiie sheet S is achieved by differ- 
entially driving wheels 22. 24 In accordance with a driv- 
ing velocity versus time profile represented in Fig. 5b. 
As is seen in the diagram of Fig. 5b, the velocity of the 
wheel on tiie right hand side in tiie direction of travel is 4s 
momentarily accelerated by the same amount as the 
driving wheel on tiie left hand side is slowed down. In 
the diagram, ttie continuous line refers to the driving 
wheel on tiie right hand side, and the chained line refers 
to the wheel on tiie left hand side. Details of tiiis first so 
phase of differential driving will be explained later with 
reference to Rg. 9. 

After tills initial phase of rotation, the sheet is uni- 
formly driven witfi an angle of skew resulting from the 
rotation in tiie preceding phase (if tiie sheet is initially 55 
received witiiout a skew enor). Thereafter, tiie sheet is 
given a second rotation in a sense opposite to the first 
rotation, but of a like amount, about a center of rotation 
R2 located on tiie side opposite to the center of first 



rotation R^ . As is seen in Rg. 5a. the center of tiie sheet 
is now shifted towards ttie center of rotation R2. and tiie 
sheet has an orientafton parallel to that in which it was 
initially reveived. but witii a lateral shift from the initial 
position. The amount of the lateral shift or offset, is 
determined both to compensate for an initial side regis- 
tration en'or and to achdeve a preselected lateral target 
registration for the sheet. 

When tiie sheet S is received with a skew error, as 
shown in Fig. 6. a phase of interniediate rotation is 
nested in the phase of uniform ti*ayei between the first 
and second rotatbns. In this intermediate phase of rota- 
tion, the sheet is rotated by an amount equal to the 
detected error of skew, but In an opposite sense, to 
compensate for the enror of skew. An important aspect 
of the method is tiiat rotation of tiie sheet for tiie pur- 
pose df skew compensation is Independent of the first 
and second rotations the only purpose of which is to 
achieve the desired lateral target registration. Another 
important aspect is that tiie global profile of velocity ver- 
sus time for tiie driving wheels 22. 24 is symmetrical 
with respect to tiie transverse center line of the sheet, 
tiiereby enabling tiie step motors 40. 42 to be consist- 
ently driven with the maximum amount of acceleration 
compatible witii tiie availat3le driving torque, the weight 
of the sheets to be handled and the requirement of 
avoiding slippage of the sheets between ttie driving 
vyheels 22. 24 and the countenwheels 22a. 24a. As is 
also seen in Figs. 5 and 6. the sheet passing tiirough 
the sheet rotator is not globally slowed down; it is moved 
along ttie sheet travel patii 16 with a constant velocity 
component in the general travel direction (F in Fig. 3). 
Therefore, the spacing between successive sheets 
received in the sheet rotator must not be increased. 

In order to permit free rotation of tiie sheet, the 
upper driving rollers 26 and 28 are momentarily lifted. 
The driving rollers 26. 28 are only required if relatively 
short sheets are to be handled. In fact, the total length 
of ttie horizontal sheet travel patii 16 is hot much more 
than the length of the tongest sheet to be handled, for 
example not more than 200 or, preferably, 150 millime- 
ters. 

Rg. 7 and 8 illustrate tiie inpact of the particular 
driving velocity versus time profile at the driving wheels 
22. 24 on the amount of lateral sheet offset achieved. 

The velodty profiles in Figs. 7 and 8 indicate a max- 
imum sheet travel distance from the beginning of ttie 
first rotation to the end d the second rotation, and a 
minimum sheet ttavel distance between the end of the 
first and the beginning of the second rotation. The max- 
imum sheet ttavel distance is of course dependent on 
the length of tiie longest sheet to be handled. The mini- 
mum sheet ttavd distance is detemnined by the maxi- 
mum amount of deskew angle to be achieved for the 
shortest sheet to be handled since the intermediate 
deskew rotation occurs between the phases of first and 
second rotation. 

As apparent from Rg. 7. a maximum lateral sheet 
offset is achieved for an angle B of rotation when tiie 
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travel distance t>etween the first and second phases of 
rotation is maximum, and a minimum lateral sheet offset 
is achieved when the travel distance between the first 
and second rotations is minimum. 

For a minimum amount of the angle B of rotation at s 
a predetermined maximum acceleration and decelera- 
tion of the step motors, the velocity profile has a con- 
stant rising or descending slope with a peak and an 
opposite slope thereafter, as shown in Fig. 7a and 7b. A 
greater angle A of rotation is achieved with the same io 
maximum acceleration or deceleration of the step 
motors when the velocity is kept constant during a time 
interval between the rising an6 descending parts of the 
profile, as shown in Figs. 8a and 8b. Obviously with a 
greater value of the rotation angle A. correspondingly 75 
greater amounts of lateral sheet offset are achieved, as 
also indicated in Figs. 8a and 8b. 

For consistent conditions of rotation, it is useful to 
operate with the same angle of rotation for the first and 
second rotations independent of the amount of lateral 20 
offset to be achieved, or with a few discrete values for 
the angle of rotation, such as the angles A and B in Figs. 
7 and 8. A remarkable feature of the method is that the 
sheet offs^ is nevertheless varied almost continuously 
by varying the sheet travel distance between the end of 2S 
the first and the beginning of the second rotation. Also, 
if an intermediate deskew rotation is nested centrally 
within the velocity profiles of Figa 7 and 8. this will have 
no influence on the amount of lateral sheet offset. Con- 
versely, the travel distance of the sheet between the first 30 
and second rotations will have no influence on the 
deskew correction achieved with the intermediate rota- 
tion centrally nested in the vetocity profile. 

To achieve registration with high accuracy, the 
incremental steps of motors 40. 42 should be small, and 35 
a high-speed controller 48 is required. To reduce the 
performance requirements on the controller 48. the 
lookup table 52 (Fig. 2) is used. Ihe lookup table 52 
contains a programmed table of timing data for control 
of the step motor drivers 44. 46 in dependence upon the 40 
required sheei offset to be achieved for a particular 
amount of sheet rotation, or a set of such timing data for 
different discrete angles of rotatton in the first and sec- 
ond phases. 

The diagram in Fig. 9 illustrates in more detail the 45 
phase of first sheet rotation. The diagram shows a 
velocity profile, i.e. a diagram showing the angular 
velocity v^ for the first driving wheel 22 and the angular 
velocity V2 for the second driving wheel 24 as a function 
of time. Since the driving motors 40 and 42 used are so 
step motors, the velocity profile cannot be continuous, 
and is actually composed of discrete incremental steps. 
To avoid a tilting movement of the sheet during rotation, 
i.e. to make rotation substantially monotonous, the 
incremental steps of both motors are synchronized to ss 
the extent possible. 

The particular velocity proffle of Fig. 9 consists of a 
first part where the velodty v^ is rising and the velocity 
V2 is decreasing, a second part where the velocities v^ 



and V2 are different but constant, and a third part where 
the velocity v^ decreases and the velocity V2 increases. 
Throughout the first, second and third parts of this pro- 
file, the sheet is driven "differentially", i.e. the driving 
wheels 22, 24 rotate at different speeds so that the 
sheet is rotated. 

If desired, the sheets on stacking table 36 can be 
stacked with a lateral registration differing after a prese- 
lected number of sheets, to provide so-called offset 
jobs. 

Claims 

1. A method of sheet registration between upstream 
and downstream positions of a sheet path along 
which sheets travel successively in a predeter- 
mined sheet travel direction, comprising the steps 
of: 

detecting a registration error of a sheet on an 
upstream Side of said sheet path; 

driving saki sheet in at least three successive 
phases between said upstream and down- 
stream positions with 

- a first phase in which the sheet is driven 
differentially to rotate the sheet in a first 
direction, 

- a second phase in which the sheet is 
driven uniformly In the sheet travel direc- 
tion, 

- and a third phase in which the sheet is 
driven differentially with a driving vekx;ity 
versus time profile opposite to that in the 
first phase, to rotate the sheet in a second 
direction opposite the first direction; 

the driving velocity versus time profiles in said 
first and third phases and the sheet travel dis- 
tance in said second phase being determined 
to both condensate for said registration error 
and produce a predeternhined target registra- 
tion. 

2. The method of claim 1. wherein a skew error of a 
sheet on the upstream side of the sheet path is 
detected and an intermediate phase in which the 
sheet is driven differentially with a driving velocity 
versus time profile determined to correct for the 
detected skew en^or. is nested in said second 
phasa 

3. The method of claim 1 or claim 2, wherein the sheet 
is driven along its length with an overall driving 
velocity versus time profile which is symmetrical 
with respect to a transverse center line of the sheet. 
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4. The method of any of the preceding claims, wherein 
the velocity versus time profile in the first and third 
phases is determined to produce an angle of sheet 
rotation which is the same within a predetermined 
range of registration en-or and target registration, 
compensation for the registration error and the tar- 
get registration toeing obtained by varying the sheet 
travel distance in the second phase. 

5. The method of any of the preceding daims. wherein 
the sheet is moved between said upstream and 
downstream positions of tiie sheet path witin a sub- 
stantially constant velocity component in the sheet 
travel direction. 

6. The method of any of the preceding claims, wherein 
sheet rotation is at least substantially monotonous. 

7. The method of any of the preceding claims, wherein 
the sheets are driven between the upsti-eam and 
downstream positions by a pair of wheels spaced 
from each other transversely to the sheet travel 
direction, each pair of wheels being motaized by a . 
step motor directiy coupled thereto. 

8. The method of claim 7, wherein the step motors are 
energized with incremental steps which are sub- 
stantially synchronized between the motors. 

9. The method of any of ttie preceding daims. wherein 
a linear optical detector extending in a direction 
transverse to the sheet travel direction is used to 
derive information on the sheet length and on the 
sheet registration error. 

10. A sheet stacker comprising a sheet stacking table 
(36). a sheet input (14) where individual sheets are 
successively received witii a random registration 
enror. and a sheet registration device operating in 
accordance witti tiie method of any of the preceding 
claims, said registration device comprising 

a sheet ti^vel patii (1 6) along which ttie sheets 
travel successively in a predetermined sheet 
ti-avel direction. 

a sheet regista'ation enror detector (18) on the 
upstream side of the sheet travel patti (16). 



and a sheet ti-ansferring and depositing device 
(34) receiving the sheets from the sheet rotator 
(20) witii the target registration and depositing 
the sheets on ttie stacking table (36). 

5 

11. The sheet stacker of daim 10, wherein said sheet 
transfemng and depositing device comprises a 
rotary sheet clamp (34). 

70 1 2. The sheet stacker of claim 1 0 or daim 1 1 . wherein 
said sheet registration device comprises a pair of 
driving rollers (26) upstream of said pair of wheels 
(22. 24) and a pair of driving rollers (28) down- 
stream of said pair of wheels (22. 24). each pair of 

15 driving rollers (26, 28) having one roller that is 
selectively retracted from the ottier when a sheet is 
differentially driven by said pair of wheels (22. 24). 

1 3. The sheet stacker of any of daims 1 0 to 1 2, wherein 
20 said sheet registration device alternatingly pro- 
duces eittier of two different target registrations for 
a predetermined number of sheets. 

14. The sheet stacker of any of daims 10 to 13. wherein 
25 sakJ sheet travel patii (16) has a total lengtii 

exceeding ttie length of ttie longest possible sheet 
to be handeled by not more ttian about 20 cm. pref- 
erably 15 cni 

30 



35 



40 



45 



a sheet rotator (20) on the sheet travel path so 
(16) witii a pair of sheet driving wheels (22. 24) 
spaced from each other transversely of the 
sheet travel direction, each wheel (22, 24) 
being motorized by a step motor (40, 42) 
directly coupled thereto, said step motors (40. 55 
42) being energized to drive the sheet witii a 
driving velodty versus time profile adapted to 
compensate for a detected registration error 
and to produce a target sheet registi-ation. 
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